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Indian Standard 

SPECIFICATION FOR 
4-METHYLAMINOPHENOL SULPHATE 

( First Revision ) 



0. FOREWORD 

0.1 This Indian Standard ( First Revision ) was adopted by the Indian 
Standards Institution on 5 September 1975, after the draft finalized by 
the Photographic Chemicals and Related Materials Sectional Committee 
had been approved by the Chemical Division Council. 

0.2 This standard was first issued in 1967. As a result of the periodical 
review of the quality of product available and that specified in Indian as 
well as various overseas standards, the Sectional Committee decided to revise 
the standard. In the present revision, requirement for assay and its method 
of determination have been adopted from ISO/R 422-1965 'Specification 
for photographic grade />-methylaminophenol sulphate' published by 
International Organization for Standardization (ISO). 

0.3 4-methylaminophenol sulphate, also called para methylaminophenol 
sulphate, is used as a photographic developer. 

0.4 4-methylaminophenol sulphate is also known by various trade names 
like metol, elon, armol, graphol, pictol, scalol and verol. 

0.5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, expressing 
the result of a test or analysis, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard prescribes the requirements and the methods of sampling 
and test for 4-methylaminophenol sulphate used for processing photo- 
graphic materials. 



*Rules for rounding oif numerical values ( revised ). 
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2. REQUIREMENTS 

2.1 Description — The material shall be in the form of white crystalline 
powder. 

2.2 The material shall pass the identity test when tested according to the 
method given in Appendix A. 

2.3 The material shall also comply with the requirements prescribed in 
Table 1, when tested according to the methods given in Appendix B. 
Reference to the relevant clauses of Appendix B is given in col 4 
of Table 1. 



TABLE 1 REQUIREMENTS FOR 4-METHYLAMINOPHENOL SULPHATE 


SL CHARACTERISTIC REQUIREMENT 


METHOD OF TEST 


No. 


( REF TO CL NO. IN 




APPENDK B ) 


(1) (2) (3) 


(4) 


i) a) 4-methylaminophenol sulphate, per- 99.0 to 102.0 
cent by mass ( by cerate titration 
method ) 


B-2 



b) 4-methylaminophenol sulphate, per- 
cent by mass, Min (by potentiometric 
titration method) 



97.5 



B-2 



ii) 


Volatile matter at 105°C, percent by 
mass, Max 


0.5 


B-3 


in) 


Ash, percent by mass, Max 


0.1 


B-4 


IV) 


Heavy metals (as Pb), percent by 
mass, Max 


0.002 


B-5 


v) 


Iron ( as Fe), percent by mass, Max 


0.005 


B-6 


VI) 


p-aminophenol, percent by mass, Max 


2.5 


B-7 


vii) 


Dimethyl paraphenylenediamine 


To pass the 
test 


B-8 



3. PACKING AND MARKING 

3.1 The material shall be packed in suitable air-tight containers preferably 
in amber coloured air-tight bottles, or as agreed to between the purchaser 
and the supplier. 

NOTE — Since the chemical gets decolourized in air it is essential to keep it away 
fern light and atmosphere in air-tight containers. 
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3.2 Each container shall be securely closed after filling and marked with the 
name of the manufacturer; mass of the material in the container; recognized 
trade-mark, if any; batch number in code or otherwise; and the year of 
manufacture of the material. 

3.2.1 The containers may also be marked with the ISI Certification Mark. 

NOTE — The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution (Certification Marks) Act and the Rules and Regulations 
made thereunder. The ISI Mark on products covered by an Indian Standard conveys 
the assurance that they have been produced to comply with the requirements of 
that standard under a well-defined system of inspection, testing and quality control 
which is devised and supervised by ISI and operated by the producer. ISI marked 
products are also continuously checked by ISI for conformity to that standard as a 
further safeguard. Details of conditions under which a licence for the use of the ISI 
Certification Mark may be granted to manufacturers or processors, may be obtained 
from the Indian Standards institution. 

4. SAMPLING 

4.1 Representative samples of the material shall be drawn and their confor- 
mity to the standard determined as prescribed in Appendix C. 



APPENDIX A 

( Clause 2.2 ) 

IDENTITY TEST FOR 4-METHYLAMINOPHENOL SULPHATE 

A-l. PHYSICAL AND CHEMICAL TESTS 

A-l.l Solubility 

A-l.1.1 Procedure — Three grams of the material when dissolved in 3 ml 
of hydrochloric acid shall form a clear solution with not more than a slight 
yellow colour. 

A-1.2 Melting Point 

A-l.2.1 Reagents 

A-l.2.1.1 Sulphuric acid — sp gir 1.84 ( seeIS:266-1961* ). 

A-l.2.1.2 Sodium nitrite — 10 percent solution ( m/v ). 

A-l.2.1.3 4-methylaminophenol sulphate — of known purity. 



*Specification for sulphuric acid ( revised ). 
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A-l.2.2 Procedure — Prepare nitrite derivatives of the sample to be tested 
and of a sample known to be 4-methylaminophenol sulphate as follows: 

a) Add 5 drops of sulphuric acid to 10 ml of a cold saturated solution 
of each sample. Then add 2 ml of 10 percent sodium nitrite 
solution, dropwise, with shaking. Filter, wash the precipitates 
with distilled water and dry at 70°C for 1 hour. 

b) Assemble capillary tube melting point apparatus using a thermo- 
meter which covers the range 100 to 200°C. Prepare three 
capillary tubes placing in them: (1) the derivative of the sample to 
be tested, (2) derivative of the known sample, and (3) a finely 
ground mixture of (1) and (2) mixed in the ratio of 1:1. Identify 
the tubes and attach them to the thermometer. Heat the bath to 
approximately 110°C and thereafter heat at a constant rate of 
1 degree per minute, stirring constantly. Note the melting point 
of each as indicated by the first appearance of liquefaction. The 
melting point of the mixture shall not be lower than the lower of 
the two derivatives. The sample derivative shall melt at approxi- 
mately 130 to 135°C. 



APPENDIX B 

(Clause 2.3, and Table 1) 

ANALYSIS OF 4-METHYLAMINOPHENOL SULPHATE 

B-l. QUALITY OF REAGENTS 

B-l.l Unless specified otherwise, pure chemicals and distilled water 
( see IS : 1070-1960* ) shall be used in tests. 

NOTE — 'Pure chemicals' shall mean chemicals that do not contain impurities 
which affect the results of analysis. 

B-2. DETERMINATION OF 4-METHYLAMINOPHENOL SULPHATE 
CONTENT 

B-2.0 General — Either of the two methods, namely, (a) ammonium eerie 
sulphate method, and (b) potentiometric titration with sodium hydroxide 
solution shall be employed. In case of dispute 4-methylaminophenol 
sulphate content shall be determined by the ammonium eerie sulphate 
method. 

B-2.1 Ammonium Ceric Sulphate Method 

*Specificarion for water, distilled quaity ( revised ). 
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B-2.1.0 General — The material is dissolved in water, acidified with 
sulphuric acid and titrated with standard ammonium eerie sulphate solution 
using ferroin indicator. 

B-2.1.1 Reagents 

B-2.1.1.1 Dilute sulphuric acid — approximately 0.1 N and 2 N. 

B-2.1.1.2 Concentrated sulphuric acid — conforming to IS : 266-1961*. 

B-2.1.1.3 Osmium tetroxide solution — 0.25 percent solution in concen- 
trated sulphuric acid. 

B-2.1.1.4 Ferroin indicator — Dissolve 1.5 g of l:10-phenanthroline in 
water and add 7 g of ferrous sulphate [FeS0 4 .7H 2 0] in the form of 
solution and dilute the mixture to 100 ml in water. 

B-2.1.1.5 Standard ammonium eerie sulphate solution — Mix 64 ± 2 g of 
ammonium eerie sulphate with 28 ml of sulphuric acid ( sp gr 1.84 ) in a 
600-ml beaker with mechanical stirring. Cautiously add water in 100 ml 
portions, with mechanical stirring, allowing 2 to 3 minutes between each 
addition. Continue the addition of water until the cerate is completely 
dissolved. Dilute to 1 000 ml with water and mix well. 

B-2.1.1.6 Standardize the solution as follows: 

Weigh accurately 0.200 g of arsenious oxide, of known arsenic oxide 
( As 2 3 ) content, into a 250-ml conical flask. Add 15 ml of 
10 percent aqueous sodium hydroxide solution and warm the mixture 
gently. When dissolved completely, cool to room temperature and 
add 85 ml of 2 N sulphuric acid solution. Add 0.15 ml of 0.25 percent 
solution of osmium tetroxide solution and one drop of ferroin 
indicator. Titrate the mixture with ammonium eerie sulphate solution 
until the reddish-orange colour changes to colourless or very pale 
blue. A sluggish end point indicates insufficient osmium tetroxide; up 
to 0.7 ml of the osmium tetroxide solution may be required as it ages. 

... , , , . , .. 0-202 2x/ > xAf 
Normality or ammonium cenc sulphate solution = p 

where 

P = percentage purity of arsenious oxide used, 

M- mass in g of arsenious oxide taken, and 

V = volume in ml of cerate solution required for titration. 

B-2.1.2 Procedure — Place about 0.25 g of the material on a 25-mm 
diameter watch-glass and weigh accurately. Transfer the watch-glass and 

*Specification for sulphuric acid ( revised ). 
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the material to a 250-ml conical flask containing 100 ml of water and 10 ml 
of approximately 0.1 N sulphuric acid. Dissolve the material, add 3 drops 
of terrain indicator and at once titrate with standard ammonium eerie 
sulphate solution to a light-green colour which persists for 15 seconds. 

B-2.1.3 Calculation 

4-methylaminophenol sulphate content, _, v .. 

percent by mass = — 

M 

where 

V = volume in ml of standard ammonium eerie sulphate solution 

required for titration, 
N = normality of standard ammonium eerie sulphate solution, 
and 

M = mass in g of the material taken for the test. 

B-2.2 Potentiometric Titration Method 

B-2.2.0 General — The material is dissolved in water, acetone added and 
potentiometric titration done using sodium hydroxide solution. Consumed 
sodium hydroxide bears relation with the quantity of 4-methylaminophenol 
sulphate. 

B-2.2.1 Apparatus 

B-2.2.1.1 Potentiometer — with glass and calomel electrodes. 
B-2.2.2 Reagents 

B-2.2.2.1 Acetone 

B-2.2.2.2 Standard sodium hydroxide solution — 0. 1 N. 

B-2.2.3 Procedure — Weigh accurately about 0.6 g of the sample and 
dissolve in 50 ml of water. Add 90 ml or acetone and titrate potentiometri- 
cally with 0.1 N sodium hydroxide solution, using glass and calomel 
electrodes. Run a blank determination on an equivalent mixture of acetone 
and water and apply appropriate corrections. Plot the titration curve and 
determine the end point. 

B-2.2.4 Calculation 

4-methylaminophenol sulphate content, 17ir , v K 

percent by mass = — - 

M 

where 

V = volume in ml of standard sodium hydroxide solution used in 

titration, 

8 



IS : 4173 - 1975 

TV = normality of standard sodium hydroxide solution, and 
M= mass in g of the sample taken for the test. 

B-3. DETERMINATION OF VOLATILE MATTER 

B-3.0 General — A known quantity of the material is dried at 105 ± 1.0°C 
and loss in mass is taken as volatile matter. 

B-3.1 Apparatus 

B-3.1.1 Glass-Stoppered Shallow Weighing Bottle 

B-3.1.2 Oven — preferably with automatic temperature control device. 

B-3.1.3 Desiccator — see IS:6m-1911*. 

B-3.2 Procedure — Weigh accurately 5.0 ± 0.1 g of the material in the 
weighing bottle and dry in the oven at 105 ± 1.0°C for about four hours. 
Cool in the desiccator and weigh. Repeat heating and cooling, till constant 
mass is attained. If the subsequent weighings differ by less than 1 mg the 
mass is taken to be constant. 

B-3.3 Calculation 

Volatile matter, percent by mass = •* — — — ±f 

M 

where 

M = mass in g of the material taken for the test, and 

Mi = mass in g of the material obtained on drying. 

B-4. DETERMINATION OF ASH 

B-4.0 General — A known quantity of the material is ignited at 600°C and 
the ash cooled and weighed. 

B^l.l Apparatus 

B-4.1.1 Platinum Crucible with Lid 

B-4.1.2 Furnace — preferably with automatic temperature control device. 

B-4.1.3 Desiccator— see IS : 6128-1971*. 

B-4.2 Procedure — Incinerate 5.0 ± 0.1 g of the material in a tared platinum 
crucible and then ignite at dull red heat (approximately 600°C). Cool in a 
desiccator and weigh. Preserve the residue for the heavy metals and 
iron tests. 



*Specification for desiccators. 
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B-4.3 Calculation 

Ash, percent by mass = 20 M 
where 

M = mass in g of the residue. 

B-5. DETERMINATION OF HEAVY METALS 

B-5.0 General — The colour produced by heavy metals in the sample on 

treating with hydrogen sulphide is compared with that produced with 
standard lead solution under identical conditions. 

B-5.1 Reagents 

B-5.1.1 Ammonium Hydroxide - 10 percent (m/v). 

B-5.1.2 Dilute Hydrochloric Acid — approximately 0.1 N. 

B-5.1.3 p-Nitrophenol Indicator — 0.25 percent aqueous solution (m/v). 

B-5.1.4 Saturated Aqueous Solution of Hydrogen Sulphide 

B-5.1.5 Standard Lead Solution — Dissolve 0.64 g of lead nitrate in 
water, add 10 ml of nitric acid ( sp gr 1.42 ) and dilute to 1 000 ml with 
water. Further dilute 10 ml to 1 000 ml freshly when required. One 
millilitre of the resulting solution will contain 4 \ag of lead. 

B-5.2 Procedure 

B-5.2.1 Add 5 ml of concentrated hydrochloric acid to the residue 
obtained from the determination of ash ( see B-4.2 ) and evaporate to 
dryness. Dissolve the residue in 15 ml of dilute hydrochloric acid and warm 
on a steam-bath for ten minutes. Cool, dilute to 50 ml with water in a 
volumetric flask and mix thoroughly. Use 20 ml of this solution for heavy 
metals test and reserve the remaining solution for the determination 
of iron. 

B-5.2.2 To the 20 ml portion of the sample solution in a Nessler cylinder 
add a few drops of />-nitrophenol indicator and then add ammonium 
hydroxide, dropwise, until the solution turns yellow. Add hydrochloric 
acid, dropwise, until the solution becomes colourless again and then add 
2.5 ml in excess. Add 5 ml of the hydrogen sulphide solution, dilute to 
50 ml and mix. 

B-5.2.3 At the same time transfer 10 ml of standard lead solution into 
another Nessler cylinder and render it neutral to />-nitrophenol indicator 
by using ammonium hydroxide and hydrochloric acid as described in 
B-5.2.2. Add 2.5 ml of hydrochloric acid in excess and 5 ml of hydrogen 
sulphide solution. Dilute to 50 ml and mix. 

10 
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B-5.2.4 The colour produced in the sample solution shall not be more 
intense than that produced in the standard solution. 

B-6. DETERMINATION OF IRON 

B-6.0 General — Either of the two methods, namely, (a) o-phenanthroline 
method, and (b) thioglycollic acid method shall be employed for the 
estimation of iron. In case of dispute, the iron content shall be determined 
by o-phenanthroline method. 

B-6.1 0-Phenanthroline Method 

B-6.1.0 General — o-Phenanthroline, hydroxylamine hydrochloride solu- 
tion and acetate buffer solution ofpH 5 in equal quantities are mixed with 
the material and the colour is compared with that produced by standard 
iron solution under identical conditions. 

B-6.1.1 Reagents 

B-6.1.1.1 Acetate buffer, pH 5 — Add 23 g of anhydrous sodium 
acetate to 58 ml of 2 molar acetic acid and dilute to 1 litre with water. 
Adjust the final pH of the solution to 5.0±0.1 with acetic acid or 
10 percent sodium hydroxide solution. 

B-6.1.1.2 Hydroxylamine hydrochloride — 10 percent aqueous solution. 

B-6.1.1.3 o-Phenanthroline (1.10 phenanthroline) — 0.1 percent aqueous 
solution (m/v). 

B-6.1.1.4 Standard iron solution — Dissolve 7.02 g of crystalline ferrous 
ammonium sulphate [ Fe (NH4)2(S04)2.6H 2 ] in about 300 ml of 
water containing 2 ml of sulphuric acid (sp gr 1.84), and dilute to 1 000 ml 
with water. Further dilute 5 ml to 1 000 ml freshly when required. One 
milhhtre of the diluted solution contains 5 ug of iron (as Fe). 

B-6.1.2 Procedure — Thoroughly mix equal parts of o-phenanthroline, 
hydroxylamine hydrochloride and acetate buffer ofpH 5. Add 5 ml of this 
mixture into 20 ml portions of both the standard iron solution 
( see B-6.1.1.4 ) and the sample solution ( see B-5.2.1 ). Allow to stand 
for 10 minutes. Dilute to 50 ml with water and mix well. 

B-6.1.3 The material shall be taken to have not exceeded the limit 
prescribed for iron if the colour produced is not deeper than that produced 
by the standard iron solution. 

B-6.2 Thioglycollic Acid Method 

B-6.2.0 General — Add concentrated hydrochloric acid to the residue 
obtained from the determination of ash ( see B-4.2 ), evaporate to dryness 

11 
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and finally dissolve in dilute hydrochloric acid. Add thioglycollic acid after 
making the solution alkaline and compare the colour with that produced 
by standard iron solution under identical conditions. 

B-6.2.1 Apparatus 

B-6.2.1.1 Nessler cylinders — 50 ml capacity. 

B-6.2.2 Reagents 

B-6.2.2.1 Dilute hydrochloric acid — 10 percent. 

B-6.2.2.2 Thioglycollic acid — 89 percent purity, minimum. 

B-6.2.2.3 Ammonia solution — sp gr 0.880. 

B-6.2.2.4 Sodium carbonate, anhydrous — conforming to IS : 296-1974*. 

B-6.2.2.5 Citric acid solution — 20 percent (m/v) aqueous solution. 

B-6.2.2.6 Standard iron solution — Dissolve 7.02 g of crystalline 
ammonium ferrous sulphate [Fe(NH 4 )2(S04)2.6H 2 0] in about 300 ml 
of water containing 2 ml of sulphuric acid (sp gr 1.84), and dilute to 
1 000 ml with water. Further dilute 20 ml to 1 000 ml freshly as required. 
One millilitre of the resulting solution is equivalent to 20 ug of" iron 
( as Fe ). 

B-6.2.3 Procedure 

B-6.2.3.1 Transfer a 20 ml aliquot of the sample solution ( see B-5.2.1 ) 
to a Nessler cylinder and dilute to about 30 ml. Into the second Nessler 
cylinder containing 6 ml of dilute hydrochloric acid, pipette 5.0 ml of 
standard iron solution and dilute to about 30 ml with water. To both 
cylinders, add 2 ml of citric acid solution and 2 drops of thiogly collie acid. 
Mix, make just alkaline with ammonia solution and dilute to 50 ml. 

B-6.2.3.2 The material shall be taken to have not exceeded the limit 

Erescribed for iron if the colour produced is not deeper than that produced 
y the standard iron solution. 

B-7. DETERMINATION OF p-AMINOPHENOL CONTENT 

B-7.0 General — A known quantity of the material is treated with sodium 
acetate and then with benzaldehydc-acetic acid mixture. The precipitate is 
washed, dried and weighed. 

B-7.1 Reagents 

B-7.1.1 Sodium Acetate 

B-7.1.2 Benzaldthyde- Acetic Acid Mixture — Mix together equal parts by 
volume of benzaldehyde and glacial acetic acid. 

*Specification for sodium carbonate, anhydrous ( second revision ). 
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B-7.2 Procedure — Dissolve 2.00 ±0.01 g of the material in 20 ml of water. 
Add 2 g of sodium acetate and 0.3 ml of the benzaldehyde-acetic acid 
mixture dropwise with shaking. Allow to stand for 20 minutes and filter 
through a tared sintered glass crucible. Wash the precipitate well with 
water, dry at 70°C for 2 hours, cool in a desiccator and weigh. 

B-7.3 Calculation 

/>-aminophenol content, percent by mass = 27.7 M 
where 

M = mass in g of the precipitate. 

B-8. TEST FOR DIMETHYL PARAPHENYUmDIAMTNE 

B-8.0 General — A known quantity of the material is dissolved in water and 
filtered. Filtrate is treated with sodium hydroxide and extracted with ether. 
Ethereal layer is then treated with sulphuric acid. The acid layer shall not 
give pink colour. 

B-8.1 Reagents 

B-8.1.1 Sodium Hydroxide — 40 percent aqueous solution (m/v). 

B-8.1.2 Diethyl Ether 

B-8.1.3 Dilute Sulphuric Acid — Mix one volume of sulphuric acid ( sp 
gr 1.84 ) with 9 volumes of water. 

B-8.2 Procedure — Add 10 ml of water to 2 g of the sample and mix. Filter 
immediately, using a long-stemmed funnel. Collect the filtrate in a 100 ml 
separating funnel. To the filtrate, add 10 ml of sodium hydroxide solution 
and 10 ml of diethyl ether. Shake the mixture and allow the two layers to 
separate. Draw off and discard the aqueous layer. Rinse the sides of the 
funnel with approximately 10 ml of water without shaking. Draw off and 
discard water. Add 10 ml of dilute sulphuric acid and shake the mixture. 
Draw off the acid layer into a glass-stoppered Nessler cylinder and shake 
for 1 minute. If no pink colour develops, the material shall be taken to 
have passed the test. 



APPENDIX C 

(Clause 4.1) 

SAMPLING OF 4-METHYLAMINOPHENOL SULPHATE 
C-l. GENERAL REQUIREMENTS FOR SAMPLING 

C-l.l In drawing, preparing, storing and handling test samples, the 
following precautions shall be observed. 

13 
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C-1.2 Samples shall not be taken at a place exposed to weather. 

C-1.3 Precautions shall be taken to protect the samples, the material being 
sampled, the sampling instrument and the containers for samples from 
adventitious contamination. 

C-1.4 To draw representative samples, the contents of each container 
selected for sampling shall be mixed thoroughly by suitable means. 

C-1.5 The samples shall be placed in suitable, clean, dry and air-tight glass 
or plastics containers. 

C-1.6 The sample containers shall be of such a size that they are almost 
completely filled by the sample. 

C-1.7 Each sample container shall be sealed air-tight after filling and 
marked with full details of sampling, the date of sampling and the year of 
manufacture. 

C-1.8 Samples shall be stored in such a manner that the temperature of the 
material does not vary unduly from the normal temperature. 

C-2. SCALE OF SAMPLING 

C-2.1 Lot — All the containers in a single consignment of the material 
drawn from a single batch of manufacture shall constitute a lot. If 
a consignment is declared to consist of different batches, the batches shall 
be marked separately and the group of containers in each batch shall 
constitute separate lot. 

C-2.2 From each lot five containers shall be selected (see C-2.2.1 ) for 
drawing samples for tests. In case the lot contains less than five containers, 
each container shall be tested. 

C-2.2.1 These containers shall be selected at random from the lot. In 
order to ensure the randomness of selection, procedures given in IS : 4905- 
1968* may be followed. 

C-3. PREPARATION OF TEST SAMPLES 

C-3.1 Drawing of Samples — Draw a representative sample from each 
container selected. 

C-3.1.1 Mix portions of the material drawn from the same container to 
prepare the test sample representing the container. The quantity of material 
to be drawn from each container shall be sufficient to conduct all the tests 
given in 2 and shall be not less than 200 g. 

*Methods for random sampling. 
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C-3.1.2 The samples shall be stored in dry glass bottles or other suitable 
containers, sealed air-tight and labelled with all the particulars of sampling 
given in C-1.7. 

C-3.1.3 Five test samples representing the five containers selected 
as in C-2.2 shall constitute a set of test samples. 

C-3.2 Out of the portions of material from all the five containers selected, 
approximately equal quantity of the material shall be taken and mixed 
together to form a composite sample of quantity sufficient to carry out 
triplicate determinations for each of the characteristics tested on the 
composite sample. 

C-3.2.1 The composite sample shall be divided into three equal parts, one 
for the purchaser, another for the supplier and the third to be used as a 
referee sample. 

C-3.3 The remaining portion of the material from each of the five containers 
shall be divided into three equal parts, each forming an individual sample. 
One set of individual samples representing the container samples shall be 
marked for the purchaser, another for the supplier and the third to be used 
as referee sample. 

C-3.4 All the individual and composite samples shall be immediately trans- 
ferred to separate sample containers and labelled with full identification 
particulars. 

C-3.5 The referee samples consisting of a composite sample and a set of 
individual samples shall bear the seal of both the purchaser and the 
supplier. These shall be kept at a place agreed to between the purchaser 
and the supplier, to be used in case of dispute between the two. 

C-4. NUMBER OF TESTS 

CM.l Tests for the determination of 4-methylaminophenol sulphate, heavy 
metals and iron shall be conducted on each of the five individual samples. 
Tests for all other characteristics prescribed in 2 and Table 1 shall be 
conducted on the composite sample. 

C-5. CRITERIA FOR CONFORMITY 

C-5.1 Tests Carried Out on Five Individual Test Samples 

C-5.1.1 4-Methylaminophenol Sulphate — From the test results for 
4-methylaminophenol sulphate, the mean (X) and range (R) of test results 
shall be calculated (range being defined as the difference between the 
maximum and the minimum values of test results). The lot shall be 
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considered to have passed if the value of the expression (X±0.6 R) lies 
between 99.0 and 102.0 [ see Table 1, SI No. (i) (a) ] and the expres- 
sion (X — 0.6 R) is greater than or equal to 97.5 [see Table 1, 
SI No. (i) (b)]. 

C-5.1.2 Heavy Metals, Iron and p-Aminophenol — The lot shall be consi- 
dered to have passed for the characteristics tested if each test sample passes 
the corresponding test prescribed. 

C-5.2 Teste Carried Out on Composite Test Sample — The lot shall be 
considered to have passed in respect of the characteristics tested on the 
composite test sample ( see C-4.X ) if the composite test sample satisfies the 
corresponding test prescribed. 

C-5.3 The lot shall be considered as conforming to the specification if it 
satisfies all the criteria given in C-5.1 and C-5.2. 
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